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(54) EPOXY RESIN PREPREG, EPOXY RESIN COPPER-CLAD BOARD. EPOXY RESIN PRINTED CIRCUrT BOARD AND 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an epoxy resin copper-ciad board equipped with an epoxy resin board having low 
dielectric characteristic, particularly low dielectric constant an epoxy resin printed circuit board, an epoxy resin multilayer 
printed circuit board and an epoxy resin composition used for production thereof and an epoxy resin prepreg. 
SOLUTION: This epoxy resin prepreg is obtained by impregnating varnish containing an epoxy resin composition containing (A) 
an epoxy resin, (B) a hydrophobia phenol resin obtained by reacting a liquid polybutadiene with phenols and (C) a curing 
accelerator into an aramid substrate and drying the impregnated material. This copper— clad board, this printed circuit board and 
this multilayer printed circuit board are each produced by using the prepreg. 
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C»««l3 (A) x#*$/«fB* (B) ««*U7 
^yx>i:7i / — ;MB<DKJfck: «fc 0 )« 5 ft * Stfktt 7 
z/-;l/*iaff (C) «fcffi«ffJ*atrx#**>ttffi 

2 ] tPKtfttf ***|rI tc iPE L Tf# 6 ft £ « 

S9S«aiMHzWlt$^2. 7-3. 5£& 

£fi*JS 1 EtKOxtf+s/fltB^U 7b?o 
[S»jRJS4] ttE7^5 KStttfZ^ H«-ea6*a 

o^-rft^tcfe^ox^^^siy y ? u^o/tffixti 

ft 5 c £: tt§x,f* 5/«B«3Hfio 

xtf+S/ttBttOfi-ffiXttWffifcfcttH 
Btf*««ftfc. Xti^&tc^KlilKH^Sfii^ftfcIsl 

si«T$oT, Rx^*5/«etswai*« i*64o 

v^t B ft*tcf2KOx#^>/lMBS7 ,, y yu^* l ftXte 2 

OT'feS c £*ft»fcT*x#*S/»Bls]»8ffio 

7 3 HlgttX 5 E«©x#* S/»ffi«««05f; 

E«©x#*S/»BHBMMEo 
[WSBH 83 x *y > $r [z i 0 Mfix#* S/WBSMSK 
«©^E«?Sg|$#*Bfe£ L T *iE8|{*lslK* JfcfiK L fcSS 

7 EHoxsB+s/WiBiaasfio 

[MsRSI i 0 3 SuEx;l/-^-;l/*U— if^fUffl IT 
»j«*ftfctOT*«BI*3K9EKOx**i/«faiiaB 

[18*311 13 xtf^s/gJBfc rtHIslSSatfniBIsl 
»JilHlBIB*»«*ftrc*JIigB*STfit) 
T, Kx#*->«B«*IBI«fl« 1*6 4 Ot>-f ft*HcHB 
80x,f^S/ill^U yu^* l ttXtt 2 ftU±«ta 
t> io^st;w^|qiu:lipELTfS6ftSfeO"i***<: 

MfcRJHl 2] -Jt(OlHffi[H»i:. SfM&K6*5 l 0<D 
i^"ft*^fBKOx#+->ffiBilElB»t£Rt/M^ l * 
6 4 ©^ft*KE»M>x#* >"8fB:/y 
SpJ»St/» *2p|q]fciraff Lfc». x;l/-*-;l/* >y*tc 

htc£ 9f#6ft£li;RxS 1 1 EttOx#*S/«B*BEI 
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CW*3ll 33 U-fSfiJlLTX;l^*-;l/SR 
OT*feSiS#3ll lXttl 2E*K<0x#*S/«B£Ji[El 

[0 0 013 

sisom^tts^ffl^iisftsyy > hKiafi<D»ssic 

70 fi. x**S/«BlHlBS«Rlfx#*S/«B^BlHlBS 
[0 0 0 23 

^5i*ft^^y>hsataa«<o*«»fii:LTtt, x# 

^->«Bffi3bmffl*ftTV^S 0 X3B*->»Bfitt. 3 
flg N S/«BOiS{t»JRtf MH»»J ft if * 6 x# 

*->»Bfi**<oafk«B*v mj -y * x * ita^n 

20 [0 0 0 33 x**i/«Bte, BEfW^iRJS^ai^c 

fc, s{tBftc^x^7j<ofg^*au>ci:. mm<D®m 

vhU v*X#»fcLTiHJBSftT^*o 
[0 0 0 43 tt»ttftfcLT#^X8fcfi*^fcx#* 
*>»B*Ett, ^J^^O^ffilci;DS!5g^ft^o x#* 
^^mfi£%^^tr l 7xx^:^^X^^-&^^^ N jg 

»J*ftiBII»*L4*6«BOKlS*aft. S^HffclcS 
^lljcD^SEfb^^/ci/^^^yy ^U^*S5o 

jo t, coyyru^*«i»«o»*tcj£;i:T*J4TXti 

0T^4St»fite. $6m-?-(D^ffiXt±S5ffiJc&JRSfl?!l^tf 
fflJS«:EBU X-r>UX«HOffltc0E/uTiP^llPE-r 
Sdi:li:J:0*JS?iffix**->a*Bfi*t#6ft*o ^ 
T% ^HfS9Mx3p+i/atBSUifiO^«fS«x«y^>y 

[0 0 0 53 x#^^«JBi: LTti. tfx^xy-;bA 
S!x3p*^itB*iRffl^ftTv^3b^ ffiMfiaS, H£« 
880«fc -5 tciS^tt^SAfc^ftSIS^aiifgtcffl^JiS ft 
^ syy>hEJ8Sfi^S«ttSi:bT«, vhU-y^X 
05j7Xg8}fifi (Tg) *ffit^ck*fi*Sti. ^ 

(Hxtf^s/WB. o-^u7-;i/y^7«y^i 

x,^^ S/WBfcc e X7 x A Wx#*^tMIJET*eS' 

[00063 cct\ m^misftHstraffi^a^^a 

«fBW tt**/ -r 6 ft T ^ % P 

[0 0 0 73 

50 Umi-hmUkL ^ o t-?zmM) L*La*6, h-j.IBx 
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3 

[0 0 0 8] tL-p*»«lt ««««rtt**rr*x# 

[0 0 0 9] 70 

[0 0 10] -r^r^^s HT0#90x*+ 
^■yj^l/^ x#*S/«B»3S«. x#*$/|gB 20 

iaittstEat;x#*^»i!s**ii8SS«*ai«-r« 0 

iSi. (A) x#*s/BB. (B) it«#y^s;x 
> £ ^ x y — ;Mg©KJCic «fc t) m Z nz> BUktt:7 x y - 
;l/»BRtf (C) H!ftffiii»J*$trx#+->»lBfflrictti 

Sx^^Syuyi/^ 

Jfi£& 1 M H z TORWtf 2 . 7 — 3. 5t&Z>mi 
i2Kox^->«Bgyu yuy o 

tuIB«7j<tt-7xy-;l/^Jig{i: x l tfWfc l ~ 30 
7 mm%<DT &%><DT*2bZ>m 1 X&2IS 
«©X4?*->«BB^U 7\s*f 0 

ME 7 ^5 F»»*^^5 K«ET*i&£Jgl . 2 
Xte 3 EttOxtf+S'ffiB:/ U yuy o 

5 . 1 ftXii 2 Rtdl^afcS 1^64 O^tn^ 

is 6. x**s/»IIB«©>tffiXttHSi»cW(trpJ«8*^ 
#*S/»BlsItt#Ko 

H 7 . 95 E«Ox#* ^MBiHSlKO^gfflSfflWJ' 
*^£LTHuiaWftlHl»*}BfiRLfc«6f2iEOx#*5/ 

IS 8. i-yfV^J: S85Ex#*:HSBfflS«<Q^ 
S»«fiB»*l»56 LT Wffi«i*|slB*JBrit L/c IS 7 

€>X#*^JSB[5|gg|jfc« 0 50 
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r:t,OT^JS6, 7X«8f2iKOx*+'>ttl!giaK» 

So 

ill 0. HulBX;l/— »f^:^J^ LTJg^c^ 

nrcfe<0TfeSJ!9fB«<0x^+^SJgg|H]KS«o 

xstf+S'SMSIfeWE 1 fr6 4 QC^nfrfcEKQxtf* 
>'^Biy'J7 p b^ittx^2ttW±a^T, JraJWRtf 

isi 2. — ttoaafspju:, is6^e> 1 otoi^-rn^tc 
Ettox^+^ajBiaisafiRtjFJS i ^ £ 4 ov^-rn^ 
tcE*ox#*^«B^U ^uy**»tai»atfjp»* 

?sgp»^£ urnJiBB*»a-r * c t \c <fc 5 t#en 

£il l l EKox^+i/ilJiEiBifi, 

-*-/by *y*tc <fc 0*BlaIBHI*»»aLfcfeOTfeS 
il 1 l Xfi 1 zEttOx^^^ffiB^BIslKatgo 
[0 0 1 1 ] 

[0 0 12] x#*S/»BJBfiM* 
*^Ox#+*>ffliyj ^uyoHitic^gftx^^ 
^WBfflfiEW^Bjfi-rs^fercoTtt. (A) x#*S/ 
MB* (B) 'J 7* ^'x > i: 7 1 / - ;l/a<7)S£ 

JciOff 6n*«7j<tt7xy-;l/aB&t/ (C) JEftffi 

[0 0 13] (A) X#+->K1 

M£xj«4-S/atBi: LTJi, 1 »^tfJc^< £ t> 1 f@ 
Ox#*^a*s-r*«*4iJoox#*S/BB*«t^ 

*ik*t***o cOctoftx^i/iigfcLm wja 

ff, a7xy-;l/ASx#*5/ffllB, rh77p^lf 
77x/-;VASx**^ttI, 7x/-;l/FSx^ 
->«B, Bfflitx^^WB, 7xy»;l//,f77^ 
x#*^»B, H*fb7xy-;I/y#-7-y ^Sx^-> 
»B, * *7 7 *Sx**i/tf wilful 

x ->atB, 7j<^ tr x -7 x y a sx zsmm. 

JSmm • BBSaife L< ttB«ia*;l/#>Boyu 
xx^yl/^x^^^^B, XtroWS'ftxsK+S/WB, 
^>^d^>^ vx >#«#Wx#* ->«B****f § 
CfctfT*, cn5«r*3ST > Xti2W±JB*L^te-ti:TilJ 

Aix^i/ffig, fh77n^lfX7xy-;l/Aix 
5K*S/«B, 7xy-;l/y^-7 v^5yx^+^B, s 

^fb^ xy-;i/y,t;7 -y *S!x#*->«BWefe 0 . ft 

Lt^ti-r h77DttfX7x/~;l/A^x^ 
->»B* «*ft^ x y ~;uy 4<v -y ^& J x^^v^Bil| 
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5 

[0 0 14] (B) «7j<1f7x/— ;l/«BB 

[0 0 15] CCTfflV^6tl**U7*^X>tett, 7 

tf-yb^e otta^tt^ti 7 * ^x >t^v7U 
>*0^*U-7-<>akO««fi-tt:38:i!7*yx>*M 

[0016] ^^uy^^xvic^jjo^^s^xy- 

[0 0 1 7] 'J ^*X>^(D7 x y-;l/g(Df>t 

— TVMBtt. 37^(k*«>JlS • 7x/-Mg*l^ffl^ 
*Cfc*^T#*o »«#U7^^x>^7iy-;l/g 
©fifAnii. »tt7x/-;«i 0 0gW:tFD + 
v;bgtf 0. 1 - 1 WtlM.fcoffi^AWSL 
<, 0. 15-0. 5^/l^£n££ ^CfT-SOtfcfcS 

[0 0 1 8] ^-fftlCLTfc. mt>riZ>U7}<&7 jl/ — 

[0019] (o mimmm 

x^;l/-4-j*^;l/^£V— ;l\ i-^>v ? ;U-2~ 
*rctt2«W±j|?a^t)-y:Tfflv^c4:^-C#*o 

So 

[0020] mz^x^i'mmtmmTk&y*;-* 
mmtcDfo&tmtes suffix #*^»box#*s/£<d 

/l/ttTkKS* 0 . 8-1. 3S»Sfii:4S<t3*ct* * 

L<te, fufBx^^xScoi ^g^HLTtufS^xy- 
;H4tKBS*<0. 9 - i . l SMUfirefc'K ^tcft?f 

L<«\ 0. 9 5-1. 0 5iI8*T$So 

[oo2i]*ft, mie«{tffljt»jtt, tnEx#*s/« 

flg 1 0 OMfflJlcfcfLT, 0. 0 1-0. 2M8Pgg 
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[0 0 2 2] COX#*^«KlB««|*»3i-r 
*fc*fcoTM\ (A) X#*S/BB. (B) «7i<147 

x/-;i/<»flgRt/ (o mmmmcom. amtcm^T 
mk afei»±ffj«oa*^»<Da5in#j*afiE* , r* 

[00 2 3] fit, Ctt5*iBI*?-*Cfck:«k9#58 

w<D^x*^mmmf£tybm%ftz>b\ mn. Suffix* 

;l/x— • r/K ^Pt!lx>yy 3— ;U^ey ^^-;l/x— r;l/ 
?^fflt^Li:^f5o *T*>#$Li^©tt**7l/x 

f b > / ^ f ;l/x-f 0 , mc» 

*LV^©tt*^/l/x*-;l/^rh> H +*>l/VMxfl/> 
yij 3-^/^f;l/x-f;l/«T*85o 

[0 0 2 4] C(D7-Xlt ^F«?g## 1 0-8011 

L< it 3 0-7 0fiB%a«, «&tcJ:t)« : *b<ti4 

0 — 6 0Sa%gJgT*&£o 
[0 0 2 5] x^v'i^Uyb^ 

[0 0 2 6] 7^ FSfti: LTti. /^7i-l/>f 
U7#95K (PPTA) s 3*U^77xXl/>- 
3, 4* ^»'7x-l/y-rb7^7=F (PPO 
30 DTA) x ^77x-b>i/7i-;l/X-f;Vfb7^ 

[0 0 2 7] »6n*8WtEO¥»tt*A»*feOtc-r 
£±T% 7^5 Ftt *ffli/^cttf»$L 

[0 0 2 8] *fc, 75 5FStttt, 0. 0 3-0. 2 

[0 0 2 9] 795 FIfiUl9xX^tg^^5li:$/: 

*o^»«#<D»J&*:tlS«rf § c £ ic £ o t t fr 5 c 

[0 0 3 0] fgjgOKJg^ti, 8 0~2 0 0°C 

gJS, cfc0»tL<(i:l 20-1 8 0°CgJg. ^^tc^ 
•9 L < I 4 0 — 1 6 0 a CWit<DU8LT\ 2-10 

5^? ff^L<ti4-6 »Blfifl[fT ?C!:tfT«So 
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[0 0 3 1] £(D£olCLT*fflM<DJL#3ri/tSSm'7V 

[0 0 3 2] ^^Oi^^^BiyuyU^ti, BfS 

Ttf^n^ 3mmp^C)Ji^^^iafli<50, J I S K6 
9 1 \lcMfe<D7*Jvi;&lZ&%m&&LlMHz, fgfi 
2 3°C^TTOitt$^ 2. 7-3. 5ggTfe 

LU\> ctt)»*L<«2. 8-3. 4g 
ffi. S6fc«fcO#8:L<li2. 8 — 3. 3lgT'fe5 0 10 
[0 0 3 3] Xtf*£/WMHUE 

rti, jfer miB^wox^+s/ajKy y ^uy* 1 ft 
ffybxMti, 1 60-22 otga, exjb 

EEJl 1 0- 1 2 0 k g/cm 2 gg,SW^3 0-3 0 

[0034] x#*->«fiBiiesa« 

Ifcic, x#*S/«UBIsI»»tg«:S(jfi-rSfcfc/'coTtt. 
mji2*5e0^ox#^i/«gga^fio^gafg^^ % jg 

»Sffi<D«^fcl:. X7l/-*— 

£u\> C(D«tatcLT*»MOx#*>'«BiIslKSS3b , « 
[0 0 3 5] *<Dflfi. fuK*^^7)7 P U7 P ^y^ffit^ 

huI S^ff^^BEy UX tc £ 0 AntBlJraflE Ltx,^ ->ftB 
fi*f*«U cox#*>'l»EffiOW'iEX(i:iBffiic^a 

FJ*««c-r 3 c £ Htc <fc o T £ #fgfE<Dx#* ^flSBlEI 

[0 0 3 6] l>"fntc LTt. SKlsIBffflO»fc1*^;U 
-*-/l/y -v cfc 0 ?t -5 U— *f ^fdffl ITS 
Slcx;U-*-;i,;&ff2j$-t£c i:^TfS e cti(i, * 
«WOx#*5/«BEIIS*tET*ttyuyuy<oKtti: L 

i:oT77b-y3 >^gc c i: tc J: £ £>OTfc£ 0 
[0 0 3 7] U-1fi:LTti^5t5^aiOt>0^ffiV>SC 
£#T*t, CT^-tfHe-NeU— 9\ Ar U»+f , Kr CO 
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+J\ He-CdU-+f. ;l/Vf-b— th\ YAGU-+T, ^XU 

[0 0 3 8] xsK^S/BB^BIbIB&K 

#ic, ^wtox^+i/jsai^JiEiKSffi^sijfi-rsic 

s^miis^wory y uyst/ 1 tfcXli 2-1 2 tfcg 

fiOHufa*awox^*->«BgiEiKSfi*iiSBaB u 

fc. ^?gte, 5 — 3 5 /xm^JgcDJi^OkO^fflU^C 

[0039] «^«oa?Bo^ssaj»^. tsrta 

[0 0 4 0] COcfc^^LT^fSWOxsK+^ISflg^Jl 

[004 1] ccom. mttsmoizfv-fisvzm^ 

T> {E*4JfflO^j£«c±0*aWOx#*S/«l!i^jB|pi 
?SO— ^Xfi^^«^.T N 8uIE*58WtOx,-K^->IS!B 
i:tT'f5 0 cco^. KM31SOMfB^A9«naill»c|q| 

[0 0 4 2] *BlHlB*tS*ftH-rs»&fe, X 

>y^ffiOXyb-*--/W± U— »f*fijffl LT 

tiftugeislB-Sfi0^8iO*^i:|S|«T*fcSo 
[0 0 4 3] 

o mm icmm~?2> t>\ *sffis i * c n 5 commm tc mm z 
[0044] i 

x**$/si5 o oto^tffctrx^xy— ;i/ASx*+ 

(JflftaxsK+S/ttH. # 8 0 4 9 (^D°a^) ) 
10.2 2fiMgfl. x^y^!3 1 6fOli(ty#7 
^^Syx^^S/ffl/JS (H*Uy*ttBk NRA-75 

(Bp^s) ) i 5. 3 2Sfigp. 7mmmm4 1 90® 

tt^ U 7 2 y"x > 7 jl y -;b»*R« L ft»7jctt 7 

(Bttmt'7'4±m, PP-1 000-240 (iffi.V, 
ft) ) 3 1. 3 0fiSSK 8!ft(Eil»Ji:LT2-x^;l/ 
-4 = ;U0. 0 2fi»gp^. y^;Ux 

o}g&r§!«{c8 0 o CTi^ggrI^LT, ^»SS»» 

5 4 ms%<9y-x£,{rasiL/co 



-5- 



CO 0 4 5] iilf:7~X^ mZQ. 1 mm(D77 

L/Co il(7)yuyi/^2 7ftlfci, ^WfBfcJP* 1 
8 jintfDiBgfcSEBU rSS 19 0t, 1 0 0 k g 
/cm 2 Tl OO^l/Xt^L^ia^ 3mmJP2 

[0 0 4 6] mmmz 

('»^>jL^->b^>«:sa. #1002 osa 

£) ) 19. 4 6fifiSk X^>^12 1 5^)7^7 

6 7 0 m&%) ) 8. 3 4 sas^ ^figfi?y i tmm<o 

IT 2 -xf 4 - ^ f ;K ^ ^/-^ 0 . 0 4li 

[0 0 4 7] it«jfi?y 1 

X^'>315 0 0<Dmmit£7,7*S—;lAmx-#* 

fffim (mit&^tfJristim, #8049 oss£) * 
ffiffl) 1 3. ooaagp, x^^->^fi3 1 6oi»t 
/x>y^tm^#*ismm (u^isvznm. nra-* 



(6) (112 0 0 2-2 4 1 5 2 1 

10 

* 7 5 (fSn D n£) ) 31. 8 0 Mgfl, ^IfiStflJ K 2T'f 



B-6 5 («p a n «) ) 15. 3 01 
LT2-xf;l/-4-^f;W^^V- ;U0. 0 311 

[0 0 4 8] hb««2 

jo t\ *r^x«flj«s (fta^r^/^-y^xttH, sls 

- 2 1 3 A (& n B «) ) «rfiEfflLfcfl&liHfifiWI 1 fcl^ia 
tc LTiaSffixsK*^»K«atE*ft»Ufco 
[0 0 4 9] HfifiOTK 2Rtnt«0BK 2"W§6tlfc 

a-eSffiX5p4->»flgiB3S«^oi^T. R«*. ismiEjg 

SWELfco Bl«*(± J IS K 6 9 11 tc«£07 
y-y^tttcflW»U SKUMlMHz, i&fi2 3°CT 
iaiJSLfco KSIE&k J I S K 6 9 11 \zffife(D7V 

vismcmnu ij^hmimhz. s^2 3°cTffl 

20 [0 0 5 0] 

[ii] 





^&S#I 1 








SI fll 3& 


3. 1 


3. 3 


3. 8 


3. 7 
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F 4F072 AA04 AA07 AB06 AB29 AD23 

AE01 AE02 AF14 AG03 AG17 
AG19 AH02 AH21 AK05 AK14 
AL13 

4F100 AB17B AB17C AB33B AB33C 
AK29A AK29C AK29D AK29E 
AK33A AK33C AK33D AK33E 
AK47A AK47C AK47D AK47E 
AK53A AK53C AK53D AK53E 
AL05A AL05C AL05D AL05E 
AT00A ATOOC ATOOD ATOOE 
BA02 BA03 BA04 BA05 BA06 
BA07 BA10B BA33C CA02 
DG10A DG15D DG15E DH01A 
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